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I (71 ) 3aoBMTe.it 



BcCC0X>3l.ufl iraVMHO^HCCiejlOoaTC.IbCKIlA HMCTIITVT 

no KptiueHHio CKoa^cmi h CypoBbw pacTBopau 



i54i ycTPoncTBo hjw vctahobkh PAaiiMraEMoro 

XBOCTOBMKA B CKBA/KMHK 



HX?6peteHHC OTHOCHTCfl K KfKfueHWO CKB0- 
*HH H flpMHaJMa^HO K KCnOJb30fU)tlHIO npH 

MJaiflUHH npoHHuaeMwx miacTOB a iicotics- 
weHHwx cxaa^HHax m peMoirre oGcaaHux ko- 

H3b*ctho ycrpofiCTBO o-io ycraHoaxM pac* 

IJUMpfieMOrO XBOCTOBMKa 8 CKBd/KHHC BiwjavaKS 5 

utee aaKpenncHKVK) aepxxeA narrwo ho Tpy- 
6ax j.™ cn\CKa ycTpoAcraa b cKBaMHHy no- 
•lyto uiTOHry c nopwHex a nn'MHeik hbcth m 
oxaaTbfBaJOiuMA nopuieMb niuHHAp c pacuinpH- 
re/iex. ycraKOBJieHHbiA Ha una tire c ro3mo»c- 
hocti>k> nepeMeuieHMA 10 

B 3TO* yCTDOACTB* XBOCfOBMK pd3MClUCK 

Haa muiHHjpoM c pactiikpHTwex, hto a asa* 

pHMHhtX CHT>aUHflX MO*CT OCAOttHHTb AHXBH- 

Aaamo auapHft M3-33 ocTaancHH* a cicaaMHiie 
MaccHBHoro tittiutupa. fJ 

HaKfcuet &im3Km>i k npejwaraewoiiy no 
TCXKHWeCKOft CyiUMOCTH h AOCTHraeMOMy pc- 
3y^bTaTy ffB^iPeTcn ycrpoficTBo ycraHOBKH 
. pacwupacMoro xboctobwkb b cxaa^Hne. bkcio- 
<unotuee np m co*ah Mew h m A k KoaoHiie rpy6 um- 20 
a-haP h pa3McuieMHwfi a cro ikuoctm nopmeHb 
co ojtoxom b BtpxHeA wacrii h pacujMpirreneM 
co urraHroA — b HU*He* vacm |2J. 



HeaocTaTKOM H3BCCTHoro ycrpoAcfBo «b- 

J1RCTCM C/IOWMOCTb TeXHOLlOrHH 33Kpen.1CHHfl 
XBOCTOBMKa. MTO CB*3«HO C lieOOXOAHMOCrbtO 
C03iWHHfl 0 TpyftaX M36biTOHMOrO AaBJieHHfl 

(120—130 kit/cm*) jui* pacuiHpeHHH xbocto- 
bkkb, trro noBumaeT onacHoctb pa6oT h Tpe- 
6yer Hcnaib30BaHMe Ha3e*Horo hctohhhka abb- 
achm* (ucMeHTKpoBOMHoro arperaTa kjih 6ypo- 
eoro Hacoca). 

Ucib H3o6peTCHH^ — ynpomehHc TexHaio- 

THH 3aKpCfWeHH?l XBOCTOBHKa. 

SHa uejib jocTKraercn tcm. sto uk^immap 
BbinMHeH c Kaha/fdMH jjin coo6uieHHA noa- 
nopuiHeooA ho-iocth c 33TpytiHbJM npocTpaH- 
ctbom. a noptueHb ctidd^ccR * mcxs rm3M0m jw« 

4>RKCaURH €FO B UtMHHApe. BbinOtfHeHHOM B BM- 

iie noAnpyMHKeHHoro b oceeoM nanpafivreHMH 
uiTOKa c paAMa-ibKo uoabhwhuhh tuapaMH. 
pa3MemeHHbiMH b Konbuesux npoTOMKax nopui- 

H5I H UHAMHzpa. - r . 

Ha nepTe^e H3o6pa^eH oowhh bha ycrpoA- 
CTBa 6 pa3p*3c mpe A na^a.ioM 3aKpraneHHR 

XBOCTOBMKa. r 

yCTpoACTBO BK.HOM«fT UKVIMMAp I C 
MMH 2 H 3 M liopilictlb 4 C nOAIipyttKHeHMbfM 
UIT0K0M O. IIIiaHroA 6 M paClHHpHTCMCM 7 
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^.^IteJHMap I a mi*Hcn nacTit bwmo.ihch c naib- 
" ;soft cpoToqKOM 8 iia BHyrpoKHf A noacpxKoc- 
^IR^MMllb-il. MMfCT paAHa.1bHO nojBHXHbie 

8 "^gL^ibfl nporoMkou 8 tiK^iitup* 1 
^bfnixiHtHHWM c KauutBoft:.Ka- 
ft^ld BwcTynoM II. 3 BuncuReH 

£/«&*a l2;-i pacaiHpuTc.ib 7 cHa<J**H 

^^lUUHiupoM I n pacuiHDMrciCM 7 
,MClJfH r X WKTOBH k 1 4. nottUHJi 15 o6o3Ha- 
vOpacwBaevufl a rpy6bi rpy$ xir pac<t>HK- 
cauHW ropujfiH 4 co unatiroA fi n pacaiHpKTe- 
: Jtt\7:*JLm ofoerqemiR aBM*cnH» b nopnme 
^lirroK 5 BUfUXiacM c whamm 16; 
^;^/^JLVji.r<pMeTHMUMM uiTOKa 5 ii nopum* 4 

^ ^jjfel> , CMgTpCMW >lUOTHHTC1bHbtC 3t1**eUTM 17. 



^^tis^nopmHwn noiocTb 18 muiiupa I <6- 
^tA'^SSiiieMa c TpytitfUM, a ncunopiuHeaa* nojocrb 
f: T : . ; !9 .4q)e3 Kan'a.iu 3 m 2 - c jaTpyftitbfM npo- 

> ; CrpaHCTBOM. 

^: ; .:/ f:-ycTp«ftCTBo pa6oTarr c-KMvtomnw. o6pa- 

j;r*'B nopiueHb 4 »l88.iHBaK>T ujtok 5 m <Jwk- 
CHpyjoT fromapaMH 9 b hh^h^m naioMcemtH. 
floc/K yruro rioptocnb 4 a<TAOti*ror ft U«L*«nAp 

jo coawweHH* uapoa 9 c KUbaeaot naftaa- 



^ v '7iUTbV S cbomm BfairTynoM 1 1 BbuaBJHBaeT tua- 
^ ; py 9 b KaibitcB>H>*«caHaBK> 8 h t*h oxum 
ftopui'Hb 4 £*ia'npyerc« oth'ocrwuko ukjimma- 
. pa 1 ripn j::wk«» xvTpoMCTBa 8 CKBaacMKV Tpy- 
V t- foil hc wua;*<fl»>T" AiuKocTbiQ wh *e ianav . 
hrjo: wtkiK". B. pvn.ihT.iri* vroro ju&ieitiie 

8 n4*Uncp^l!fBOif TI0.10CTH 19 pJCTl'T M p3BHO 

nupwaT^ecv>o*y .laajcxHto laTpvOKoro 
craifa jkiukoctm. Ilpti juxtm*chmm rayOxHu 
. .ycTBHOBKM \*KK-T<iHM*a b rpyfiu cftpacuaaroT 
rp\3 !o, KOT OtiH B.;j».i;Tn;ii*T iiitok 5 s nop- 

MtHU 4 Ilpit >?<)* K0.1bll*H2M KBHBBlia IG 

luroKi v</HMt»:..ac7vft v 4>aKCdTopauM 9. ataa* 
KHBaevNvs? tup* »*i I a nopiuoiib 4. node 
<*ero nopuieHb 4 .irficTBne* paawcrw obb- 
.vhhm n nrcn<«^L'iHvn«#K IV m Hajnopuiiteaoft 18 
uav/crux UH.mtt.zpa I .inMiMtrca BBcpx c npo- 
ntrMfiaHMfM pactuiipHTv.iM 7 «t*pci xboctobmk 

14. flopUOML 4 WTftlHOa H M pBC'.'JMpKTP 



IB 



IS 



at 



jb 



^iom f as»>K>*TCfl ao Tex nop. i?ok3 KAanan 13 
ne cfueT b cexoo 12 icaua/ia 3. 3thm TiocTHra- * 
*tch HBAC^hoe v pa3o6uieHHr xpy6Mord aa-- 
Tpyfiuoro npocrpaHCTBa jib *^^^]no$peMzt^ 

jiiwapoM 1m nopmiitti 4 it Mc^y jjb^mH?§^4 * 
m iutokom 5. Ha aroit 3aicaHyHMrrc^ pacmii- : 
peiiHc XBocTOBHKa 14 c ynopON ero ja iuuB^p 
ycrpoAcTBo In oahh m a xxr ea cKBa^tiktc \:\ 



npoTRniaaKHCM paciUHpirre^R 

UIVI0CI1 MBCTb XBOCTOBHKa 



eau / (lepea .ocraa-: 

npexio^cHHoe ycrpoflCTBO /yifl yCTa^BidH 
pacumpscMwx xboctobhxob b cKBaxHRax no> 
BoiRT oieT ynpouieHHH rexKonoruH nyrcM 

MCIC1I0MCHMR HCn0ilb3OB8HHfl Ha3eHHblX HCTOH* * . 

HMK08 aaaneuHx. HanpHMcp ueMenTHpoaoqHux 4 
arperaroa, h ooBUUieHMa ypoatiR tcxhhkh 6t- 
aonocHocTH pa6or ua yctt* noaucttTb 9(^eK- 

THBHOCTb H30J9RUHM CKB3*HH. 



<t>opnyxa uzvOpereNtiR 

L VcTpoAcTBo onu yrraHOBKN pacuiHpHBMo- 
ro xBoeroBMka b cKBa^Mitc. Bjwxwaroiaee npH* 
coci»HcnHuft k ttuoflne Tpytf wuiinap u paa- 
McmeHMuA a ero noaocnc lupmewb co urntKOM ; 
a aepxHcfi naan u pacampimxetiieo jora^- 

rofi — B HMMHeA MaCTH. OTAUHOKMqttC* TtH. 

hto. c ueabto ynpouieKHH TexHo.ioruH aaicpen- 

.1CHHR XBOCTOBHKa. UH.lNH.lp BbHIOJlHCH C KB- 

Ha.taitii xni coo6uicmh« no.KtopuxncBoA rolioc- 
th c mtp>6hum npficrpancraox. a mrptutnu 

^Kfupe. 

2. ycrpowcTBo no n f, uuutwouieecx tcm. 
mto McxaHHiv ^HKcaui*.' nopoiMfl aunaiHeH a 
BMjie nojiipysKKKeHHoro h oceaoM HanpaaieHMM 
urroKa c paaHajruio tuKWMtitiHH tuapanN. 
pa:iMCQli»iii»jv^ a KoibUi*BfJx nporoNKax nopui- 
ira m iiM.fi«iupa. 

rkTOHHMKM Mll^pMBUHH. 

rspKiiaTye ao bhmm3hh*» udh. wcneptNsa 
llarewT CIUA jft 3179168. jci. 166-14. 
otiy6.ittK. 1965. 

2. €<MI Wcek». t 17. X* II. c. 23-32 
(npor.irmii. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 
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A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgffcm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that die cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 1. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 1 5 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 1 7 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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